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(54) METHOD FOR SYNTHESIZING ZEOLITE BETA 

(57) Abstract: 

PURPOSE: To produce the large crystal zeolite Beta 
having a large crystal size of 0.1-3 jim, a broad range of 
silica-to-alumina ratios of 20-1000 and a crystalllnlty 
of 80-130%. 



aluminum oxide source, a silicate source, a dass-3 
alkanol amine source, and a water source are mixed 
within the composition of SiCg/AI^O^O-IOOO. 
OH 7SiO 2 =0.1 -0.8, R/SiO 2 =0.3-1 .0. HfiO/SiO 2 =5-40, 
M/SIO 2 =0.01-0.2, X/SiO^O.1-1-0. where R is 
tetraethyl ammonium cation and X is ciass-3 alkanol amine 
to carry out crystallization. 



CONSTITUTION: Materials from an alkali metal cation COPYRIGHT: (C)1993,JPO 
source, a tetraethylammoniurn cation source, an 



(19)B*Hfti¥/f (J P) 



< iz > & m & wt & m ^) 



^^5-201722 

(43)£B1B ¥fi&5ip(1993)8HlOB 



(5i)inta 8 wmm ifnmmm^ f i &mmmmm 

C 0 1 B 33/34 C 6750-4G 

B 0 1 J 29/28 M 7038-4G 

C 1 0 G 11/05 6958-4H 



(2i)diBi#^ 


*JII¥4- 154767 


(71)tHBU 


590001854 










t*;u- • ^--f ,»u • 




(22)fcttSB 


¥/£4¥(1992)6^15B 




MOB I L OIL 


CORPORATI 








ON 




(3i)flBfc1fcfe§l#^ 


7 15 2 7 0 




r> •;*-^*H22037^-i'-rW7 a .r 


(32)«5fcB 


1991*p 6 £14B 






- p- K3225# 


(33)«S$fefitt!gH 


*B (US) 


(72)^Bj^f 


a^<— h • Xi—9 — 


♦ K • t;a> 


(31)«5fe«±5i#^ 


7 15 18 9 




)V 




(32)«5fcB 


1991^6^146 






(33)«5fetl±5gH 


*S (U S) 




h -»7\ h 


• is?* • a— h811 


C31)flBfctefc§g#^ 


7 15 19 0 




$ 




(32)«3feB 


1991^6^146 


(74)ftSA 






(33)fiBfeS±5ia 


*s (US) 



















(54) [««09««] -tf*7>f h^-*(7)£/2fc£i£ 



(57) mm 

SiO 2 /Al 2 O3 = 2 0-1 0 0 0, OH/SiOz 
= 0.1 — 0.8, R/SiO 2 = 0 . 3- 1 . 0, H2O/ 
SiO 2 = 5-40, M/SiO2-0.0 1-0.2, X/ 

sio 2 = o. 1 — 1 .0. Riif F7^f^ry 

[St*] O.l-3/i X&tf 2 0- 

looow^y^/ryu^tit^tu 80-130 
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[mmHMtoiBB] 

Si02/ / Al2 03= 2 0—1 000 
0H /Si02 =0 . 1—0 . 8 
R/S102 =0.3—1.0 
H20/Si0 2 =5-40 

M/S1O2 =0.01—0.2 10 
X/SiOa =0.1 — 1.0 

3 «r^# / -^r ^ ^-efc 6 0 ] <D$m<o1&f8.* : £1rZ> 

Si02/Al2 03 = 7 0— 1 0 0 
0H/S102 =0.2-0.4 
R/Si0 2 =0.3 — 0.9 

H 2 0/Si0 2 =5 — 15 20 
M/Si0 2 =0.2-0.8 
X/S1O2 =0.2 — 0.8 

1st*® 3] ^-r*»{k**3dS=o>r Ktt*>9*Xf4 

«t»5x y * -e*> an uii2 iciei&^&o 

* ^-e&zm&Tg 1-3 cov>-f tb*MciB«^j5feo 
[»*«5] Rjsa**ojisa{ksr7 0-17 5% 

1 - 4 C0V^tb^tC|E^(D^ o 30 

we* * ^r^m^-r att^js 1 ~ 5 w-tm* 

^b^sr^^^ts 7 40 
0] ^y ^asiJij: 

7-9 O^-fii^jclEtttf) 

[0 0 0 1] 



[0 0 0 2] 

17 Ky >#-(Wadlinger)K £5*^1^3 .3 0 8, 
0 6 9 *§-&tf . XmW&ftftfffll 2 8,3 4 1 ^\CUm 
£*XTV>5 0 !7 Ky K<fc*Xtf. ^h^fvWV 

0-100, »tl<lil5 0i«Tfc5o !7Ky>^f 

Sc£jitfc-t?5*-7>r h^— *fi~. — «fc-fr>f xa$o-. 0 1 
-0.0 5MDO/MSflftJfC*>5. #£<0lg 

[0003] 20-ioooot5iw^yvr;Kt 

'/rya^v'^ (Valyocsik)^<D*l§#fFJg4 , 9 

2 3 . 6 9 o^izm&ztix^Zo ^vx/T^x-r 

ft:tf#3 0-5 0%<O»STi«'>y ^tWt7^ h 

[0004] ^w&woaftwu *#*»fti^x;&iw£ 

[0 0 0 5] 

Si0 2 / / Al2 03 = 2 0—1 0 0 0 

OH/Si0 2 =0.1 — 0.8 

R/Si02 =0.3-1.0 

H20/Si02 =5-40 

M/S102 =0.01—0.2 

X/S102 =0.1 — 1.0 

[o o o 6] nhinZV*?^ V<-?\±s -«i:2 0 

— 1 0 0 0©'>'J ^/T/^^^A-it&tfO . 1 — 3 mo 
9 2 3,6 9 0*JCfB«Sixfcffl»ttftft^^7>f h-< 



3 

i*?)4*ftW< H«7 0%OiB*tt, 8 0%-l 
[0 0 0 7] *»WO*ttlC*tfflLfcRJ6»fr««±^ r 

/u* y *>f*iMMMBL r/v^^is 

tetei&n* t r^^-r. ttmi/v*, s^y 

- - *t Ko//K ->y*l»«*, v-y^^/K 4r-f*fttf 

[0008] vy a/r^s-Mfc* i o o«_h* #j;ttf 
2 0 0-10 o o<D&miz&>ziz*7<>( h^<—?(Dm& 

*4 <H10 11%. L<te 30-90 It 20 

C10>*ifc«\ # — ^ • — (Kirk-Othmer)^ 

— (Encyclopedia of Chemical Technology)] %3 
tfL. S2 0#, »7 7 6I(^3>'^ y-&i^>x 
(John Wiley & Sons). 1 9 8 2 ^) ICS 

[ooo9)aas/y*oawxfi, 0.01-1 
$>£ 0 mjR^itas'y B*'>y*. * 

^ h^>MUltrasil)(#j9 0M%©i/II*tr4tt 

5«jR5/y *xf±*a«»s/y*). ^^MHisii) 

[ooio] ->y^MrBfl:^ft^-5aMtt^y^*«>» 
«^e>«jBS-&*:*ftW^y*t*fc. ->y«iLt 

Si02/Al2 0 3 =20 — 1000 

OHVSi0 2 =0.1 — 0.8 

R/Si0 2 =0.3—1.0 

H20/Si0 2 =5 — 40 

M/S102 =0.0 1—0.2 

X/S i02 =0.1 — 1.0 

R1/R1 + R2 =0.1-1.0 
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'>y *ttAt5**B*©**9-r F^-^tfcs: 

[0 0 1 1 ] Kfl;a««tiU £ t>-ocoW 

W«W#*Jtt:'>*< H-oOfh7xW^i> 

255, «xtf. TK^bT" F7xf;U7y^!)A(TEA 
OH), ^kf F7xf;U7y^^A(TEABr), « 

^s?A(TEA F)*©*»fk«i&t;/Xf4Anyy 

fk*^>a-&»-e*>So 

[0 0 12] ^rl/- ^jlif3^7;^y- yur * >"C 

h y^^y— /ut^>^^lv> 0 ua>u hy 
^/w)- 2 , 2 \ 2"-~ h y o h y ai^y — yi/^tfte 

'T^Vaty (Hawley's Condensed Chemical Die 
tionary). 1 1 7 9- 1 1 8 01, N.I.t>7^(Sa 

x)*. mum. {?t> • / * k • y >r 

/UK • # (Van Nostrand Reinhold Compan 

y)> ~^ — 3 — ? y 1 9 8 7f)lCB*SjitV^. 
[0 0 13] ^rU- h#JtC£ 9. ttJR^y 5 

w->y y*tt-i?*9>r h-<-*^ 
*a-&*^>«»{ksrffijtu, hMj$L<om. m& 

m<o9k#&i:&6\C'tZ. Hit* b#mK&m i & 
4fc*t-fl!v^7jt£MU -r^^^H 2 0/ / Si02$:5~ 
1 OOffii^r U ^T^±^^So^$r^lc-r 
60 ilPJ^TkliZ SM- 1 2^0-tf^-^^ h*<— #$k9V 

[0014] **M^*jfetcffiffiufesiea^«tt, 

[0 0 15] 

[^1] 

7 0—1000 
0.2 — 0.4 
0.3 — 0.9 
5—15 

0.0 1—0.07 
0.2 — 0.8 
0.2-0.8 
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[oo i6] r. r-eigjHLfcj; ?fti?*-7-Y h-<-^o 

5^: (3—60) R2O: (0.5— 12)M2/n O : Alz Oa : (20— > 
1000) SiOz 

Mttr/^y&«*^^-e*>o. Rnmmm 10 

^ tt. X^o.2-3.0/x m036S-C'># < £ 

t)0.1-0.2/ini, JEi-^lC 0.2—2.0,* m^tfl^ 

60 :<7):^(i, fifit-<X^0. 01-0. 05// m<D 

#*tJft,£T&6 0 

[0017] «fti*->f X^9JStt#H#*lFSJ 4,8 2 8. 
6 7 9 -i§-fc: JSfc^£f£»l lcia« LT £> So JBhlliM'Xtt 20 

a«^*««^«««(SEM) j ^aia«- : ?-H««(TE 

[0 0 18] --^Wo^VZ/T;\s^1-tt:ttit&mm 

ic>4ia®W£*f-rs Si040it^i^^-^^ h-<-^cojf 
m^ltv^o w^jttt, #s#hfsu. 4 1 9.2 2 30 

5fc*Offl*tt7 1 7 L< ttj^J 1 4 OX: 

?>9O0BB^^6 O -t<z>«ttftSrIiIJRi-5 0 40 
[0 0 19] &f&-e*9>C h<D&m%H*.. ^«+Xtt^F 
fStt»HSt + -C, 2 0 0- 9 0 or^^^SMftXIiC 

#1 t*tb*->y*-r^*-Mjg*iw»ftujE so 



= 0.0 1 6(1 /»)) ^S^^2Pi:-rSo 7^7/^ 
HfclcBBLTfi* *i»tt»3,3 5 4,0 7 8*, If - 
-Y—t/l' • • # * y * h (The J ournal of Catal 
yst). I4t5 2 71(1 9 6 5^). S6tl2 7 8l 
(1 9 6 6¥)MI6 1 #3 9 51(1 9 8 0^)|ClE« 

S**— JvV- *-X-#*y* hfg6 1^3 9 

[0 0 2 0] McV)<D*^*lste^ &f&RXfi/XM&<D* 
> b *>>f it V3£* ic <fc *) * ft < b t> gff #1$ B«i" 

OIIA,IIIA,IVA,IIIB.lVB.VIBX*iVIII^(D^:M^Tg 

RWim<0&mytmRXfi'?>'tf>&&AsXi>J:\<\ ft 
too* tgXfiMftl*^^ 
tf^ife^J: t^T#So 
[0 0 2 1] **W<z>*«feJj:J:D»5S-f 

^tt. ^v*tf>*2*0.0 1-1 .O^UEtCT. '>ft<£ 
t>3 1 5*C(6 0 0" F) > #£L<f±4>ft< £ t> 3 4 0 
<C(6 5 0* F)(Dm.&X y 1 ~ 4 8 BMfk L < tt 

3-2 4^-c^ot<^T9r^^-e^e 0 ->y^/r 

^S*ffili*H*flFlR4 ,7 4 0,2 9 2*^XIC^U< 

[0022] *&m(D-€yf7 4 h^<—? zmfe^cDm 

ZbX&Zo frfrZ-rhV yfxtt&n. Mz-&. ?u 
is])*RXfi&mfflh®^<DMmW'&<DJ: o ft^& 
tf^»S*KS:-&tfo MUBIfp-Cfcott), v^y 

* b&mmkto&m&to%^tsi*7^>fti£&to*#/i> 
011%, jE«ca#tti 0-7 omfi%<^ffl-cj£<^ 

[0 0 2 3] ff^cO^^PxT. h-<-^)fe 
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ttttfU is }) 33 — T A* % ~f~ — b !)7, '>y#-T/u^- 

^y^-r/i^^, r^*s/7\ v-y^-^u 

•>!;#- mjt\ v^y^-^yyr, v-y#- 
^*^r^<o#?ia^ hy 

*tfe«>*»»ai*«it*fc*«i-«c:4:*"e*6. 
K*4m&kmmmtem#Ar^ b y 

tt. «ft»4r-f 1~90 11%, il io 

^2-50 m&%\Ct>taXtu< SEflSi-S - £ ^ s ^^ 

So 

[0 0 2 4] *tt, S^O^a 

b^—f&Mctt&m^tbZo ^^=7^ b-< 
4.4 1 9,2 2 0 ^ClEfcSJvCV^o 20 
2 5 0 0 0KPa(3 6 0 0 psig) * "CKUbfc SJBE^ftff= 

[0 0 2 5] SElc#*L<«u *8W^t9>f h-<- 
tt6 0 e^iM^tt^t^iia^ #yy 

y-i: u ^7 y-i^LT 

j&vMi-tftf-^-r h^7y- &y >^mvx^tt 

[0 0 2 6] £ t^i:^7y^iw 40 

t h 2 5fifl:%-Cfe-5 J: o\z.m&r$~Z>o x^V — 

Hfi s iI^3£AT. <t Dff*L<fi2«T^IH«E-rSo 
^fel-S^LfcflL MMUftU #*L<f4200-6 
50t(400-l 200" F)-C1 »W*V^L4 8B*W 
^LT, Mtl^7^M0-2 0li%, ^U- 
7 0-8 5||fl:%&tfy ^(PzOs^ LT)5-1 Oil 

[0 0 2 7] *»B©-t?t9>f h-<-^*«ffl-r&»« so 



ot:(i 200' F)*-e<oto««aa*ffi*ijjc«ffli-s 

ii««:5 9 5<C(1 1 0 0* F)^gi5ISli^ 
Lfrl\ — J&lCfi. 480 — 595^(900— 1 70 
0" F)(D^St^m\^ 0 te&kttibl£te 1:1-10:1, 
<fc 9 L < tt3 : 1 - 6 : 1 O|8HfcfcS<0a*--«ttT 

fcSo 

[0028] n**?* b^<-*nm 

4 K ffc»M£ LTfiREY* USY, RE-USY, 

^^^KJtSJcfflv^ J: ?)^4l5*tt*a#*fSB4 , 7 
4 0,2 9 2^tC$>£ 0 
[0 0 2 9] *W7>f 

<Dmmm*><D±x<Dmmm£m&&. mcmt>^^m 

^(fl)=22.5\ 27\ 29.6*W4 3-44 , (Z) 
[0 0 3 0] 

mmmi 

=*vj K«v-y *(@«»3 0%) 1 0 1 . 4«Sr, T/W 
^>tthy^A(Al2 03 4 3.3% % Na2 0 3 2.2 
%)l£fk *^{fc*r h^^/WT >^!>A(TE AO 
H)4 0%M5 5.8^ h7Xf/U7^=? 
A(TEABr) 5 0%^i6 4 . 8 £ff&tf:r h7X^;l/7 
y^^Al#3 1 . 5ft**&tf«»»caS*PLfe 0 CiX 
K h ycn^y— ;U7 ^ >(TEA) 1 7 . 0 L 

So 

Si0 2 /Al20 3 = 1 1 9 
OH-/Si0 2 = 0.32 
Ri +R2/SiOz = 0.90 
H 2 0/Si0 2 = 15.0 
Na + /Si02 = 0.02 
TEA/S1O2 = 0.22 
R1/R1+R2 = 0.33 
(RifiTEAOH, R2fiTEABrTfe^ e ) 
[0 0 3 1 ] M&m* 1 4 3 °C<D&±RJ&&*P, 8 0 RQ 

xte&itLtio mft<D±f$.®&mmRx*7k&i,. 120 

1 5%o-^^i-^Y F^-^Tfc6C iSr^LTV^ ^ 

0 . 5 - 0 . 7 5 ul m(D^4 
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0 1 7 2 2 
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C 9.69 

N 1.7 1 

Na 0.45 

AI2O3 1.1 

Si0 2 7 5.6 

Vift 7 7.7 
SiOz/Al203 1 1 7 

%-c. 

is? ti^^^ (4 0 h— ^(Torr)) 2 1.2 

n-^*c^>(4 0 V—fr) 17.9 

H2 0(l 2 AS) 2 0.6 

^ffi»(iD z /g) 600 

a^l. ^2jc^-r 0 

[0 0 3 2] 



5 3 8TC-e3^Bn«6*Ufc«(©JR*tiBttl 
vU(Torr)) 



7.58 



11.65 11 



1 1 


. 6 6 


7 


. 5 8 


2 


1 6 


. 6 4 


5 


. 3 2 


5 


1 7 


. 8 8 


4 


9 6 


2 


1 8 


3 4 


4 


8 3 


2 


2 1 


5 8 


4 


1 1 


1 6 


2 2 


6 1 


3 


9 3 


10 0 


2 5 


4 6 


3 


5 0 


7 


2 6 


8 5 


3 


3 2 


1 6 


2 9 


0 4 


3 


0 7 


3 


2 9 


6 1 


3 


0 1 


1 4 


3 0 


6 8 


2 


9 1 


4 


3 3 . 


5 7 


2 . 


6 7 


4 



11.5 ±0 

7.4 ±0 
6.6 ±0 
4.15 + 0. 
3.97 + 0, 
3.00 + 0. 

2.05 + 0. 



3 
2 

1 5 

1 

1 

0 7 
0 5 



[0 0 3 6] £/S*<&fl^ttJ*fi. If%T, 
N 1.62 
Na 0.29 
AI2O3 2.8 
Si02 7 4.5 

7 9.7 

Si0 2 /Al20 3 4 5.2 

[0037] mmm 3 

K*V!)*(B»»30%) 1 0 4 . 4£&£. 



34.68 2.58 2 

4 3.9 0 2.0 7 1 1 

44.63 2.03 2 

49.90 1.83 2 

52.66 1.74 2 

55.22 1.66 3 

[0033] mm 2 

3n-YKtt^y*(l»»3 0%)8 4.2»^ T^S 
>^ h y ?A(A1 2 03 4 3 . 3%, Na2 0 3 2.2%) 
10 1» % 7k 7 3.7%, 7WkfF7xW^-^ 
(TEAF)6.8S, ^SMfcx h^^^^T^^^A 
4 0%^3 3 . 2&&Xf b yx^y-;U7^ 10.5 

Si02/Al2 03 = 9 9 
OH'/SiOz = 0.44 
Ri + R2/Si0 2 = 0.32 
H 2 0/Si0 2 = 2 0.6 
NaVSiOz = 0.2 2 
20 R1/R1 +R2 = 0.66 
TEA/SiO Z = 0.17 
(Ril+TEAOH. RzliTEAFTfcSo ) 
[0 0 3 4] Wkm* 1 3 O'C^UUfcSiS**, 2 1 0 
W-CttftYkLfco @#0^»«r»ffl&tf*8fcU 1 2 

o^-e^Lfco ^«b<O3feicm^saS[«^Stt0. 3 
- 1 . 0 timw-t x<Dm&-?&>zz t^vito %.f&m 
ox«»tfii, ttAfcfii 1 o%oi?*-^ h-<— 

[0 0 3 5] 
30 [^3] 

M-S 

W 

W 

W 

VS 

W 

W 

40 A40%»»55.8«, Ute^r hyxfywry^^ 
A5 0%«6 4.81 Ifl:fh7xf;V7y^^^ 
A@#3 1 . 5£B, &U<h y rc^y— /U7 ^ > 1 7 . 0*B 

Si02/Al20 3 = 1 1 9 
OH/Si02 = 0.32 
Ri +R2/Si0 2 = 0.90 
R1/R1+R2 = 0.33 
H2O/S1O2 = 15.0 
50 Na + /Si02 = 0.02 
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TEA/SiOz = 0.22 
(RifiTEAOH, RzfiTEABrtfc^o ) 
[0 0 3 8] m&m* 1 4 O<C0>1M:RJC«*K 8 0P^ 

**W?«W(«J|-0rt:* 0.3-0.5 M mOt^X<D 

N 1.70 

Na 0.53 

AI2O3 1 . 2 

S i02 7 5.2 

Ptfr 7 8.1 

Si02XAl20 3 1 0 6 

[0039] 5 3 sr-ei 6mm$Erftvtc&<Dumm 

is? n^dr-^v (4 0 b — /U) 2 0.6 

n -^3rU-> (4 0 M 18.1 

H2O (12 /U) 15.5 

5£®^(m 2 /g) 6 1 7 

[0 0 4 0] ^0>3IJ60iJ 7 >T h^<— & 

m L*io fttiku* 1 ?* b^<-*ig& 1 5 0 g ^7*^ 

- (Maraspere) N - 2 2 #1&#J ( II — K • !l^>*fc(R 
eed-Lignin, I nc.))0 . 9 gSr^^S * ^ y — Sr. Jl^ 

»»»«^2 omfi%jc/ji5^"c*«Lfeo # a- 11^7 

8 1 . 4 g Srg-tf**-y ^7y-2 0 4 3.6 g «r»fS{ 

[004 1] 8 6. 1%H 3 P0 4 (!) V^) 1 0 9 .8 g £ 
«l>f^-^*7 8 9. 6 g (r^PLX. HzPOimfc&ffl 
KLfc 0 H3P04*«S:l Sft-QHTt^J b*9V -fc: 

ssipufeo y 7^ h*^y — ^pHiii . 

*-y y-(c»^L*^?>, 1 l^M-CJKJDUfco 

5»RHt*PL,fc«, JB>fty*4 0 0.5 gS:* 

<D®j&ft<£m*2 5%(C|«SEUfc 0 ^mXLfc 

§Wc»6 5 0t 
(1 2 0 0' F)C0^^T?3^^^LfCo fcfeg££0psi 
g<^4 5%*?&^/5 5%^3\ 7 9 0t(1 4 50' 

f) 1 o#M"eils«^»tt{ku*:. 

[0 0 4 2] Hffi^J 4 
tt»S^y #©«>/Wh?->vUl NaOH50 



.4.9 2S5S:$tf*« E f J ^»*DUfco 
t7^K-^iSI(»7 8% S102/A12 
03=1 10/1)1.1 8»Sr«iPUfe, Ki£a-&*«) 

OH/SiOz = 0.39 
R/S102 = 0.32 

H2O/S1O2 = 5.65 
NaVSiO Z = 0.0 7 
TEA/Si0 2 = 0.67 
10 (R(iTEAOH"C$>5 9 ) 

[0 0 4 3] i^«)^it&71 6B*fflk &IC1 3 5^-C 

10 era. 3 0 orpm-ca#u<c*se>e*ft:$-frfe. X 

m^»»«^SEf±. 0 . 3-0. 8 txmiD^J X<D&&-? 

N 1.61 

20 Na 1.1 

AI2O3 0.2 0 

Si0 2 7 5.5 

Rfr 7 8.4 

Si0 2 /Al 2 03 6 4 2 

[0 0 4 4] 5 3 8X;-?3&fmifZf&L1t&<ni&mm^ 

v-^ a^^f^V (4 0 h— /I") 13.5 
n-— 3r^> (4 0 /V) 10.8 
30 H2O ( 1 2 /V) 4 . 9 

^saKfliVg) 333 

-CfcoTto SiOz-Alz O3 (9 3/7) 6 5%/^ 

y y-3 h^<-*£ 1 5 

tz 0 tem*4 syoMm./s 5%ffi**, 7 9 or(i 4 

50"F)-C1 O^MfRft^SttftUfco 
[0 0 4 5] HJ£#J 5 

(O^t^v^y ^7^^Uh7^3 3 . 8gfl£r, T;\»% 
-T b y ?A(Al2 0 3 4 3 . 3%, Na20 3 2 . 2%) 1 

h^^/W^^ Jx4 0%^5 5 . 
8135, S^kf h7xf;wr^^A5 0%S«1 

2 7 . 9»Sr&tf*ttfc«*Lfco Rft»*4fe*>»U*H: 

Si02/Al2 03 = 1 1 9 

OH'/SiOa = 0.32 

Ri +R2/Si0 2 0.90 

so H 2 0/Si0 2 = 10.7 
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(8) 



&K¥-5-2 0 1 7 2 2 
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Na*/Si02 = 0.0 2 

R1/R1+R2 = 0.33 
(RifSTEAOH. RafiTEABr-efcSc ) 
[0 0 4 6] 138t,4 SrpmTJt^LTS 1 

N 2.01 
Na 0.59 

AI2 O3 0.98 10 

Si0 2 7 4.3 

7 6.9 

Si0 2 /Al203 1 2 9 

a^^ri^v (4 0 7V) 2 2.1 

H 2 0 (12 JV) 15.0 

aiactf/g) 681 
[0047] mm 6 20 

fflj&&9 Q%<D$/Uh9i"l'l 1 . SfiPS:, N a OH 5 

ij*zfc4 . 9 2nz^t*mmcmimL,tz 0 ^(d^^u—k 
mmm 5 -cafcaw* 1.13 ffi^sAi Lfc 0 sj&a-^ 

OH/SiOz = 0.39 
R/SiOz = 0.32 

H 2 0/Si0 2 = 5.6 

NaVSiOz = 0.0 7 30 

TEA/S i = 0.67 

m&®>&4 5rpmT«#U#J&S£>. ^16^ #c 

S£j» (12 0t) X«l##ffc:J;5£. *S 

*fls«l 0 5 h-<— ^"Cfco^o ±j*tttf> 

N 1.91 
Na 0.36 
Al2 O3 (ppm) 15 8 0 

SiOz 7 2.3 40 

Si0 2 /Al 2 03 7 7 8 

TNfeofco 5 3 8 1^? 3 «nftA Lfe«©lR#«ttli 

n^3flJ-> (4 0 h— /U) 2 0.0 

H 2 0 (12 )V) 7 . 2 

^D^f(m 2 /g) 5 0 1 

[0 0 4 8] HJfetftJ 7 50 



M6 fcl^ajfcLTKJSSrtTofc. m&m*A 5 rpnfCjf 
tfLfctf^ Sfl-ei 6«rffi, 2feVN^l 3 8t"C2 8 B# 

£<5<h, ^^{bSi o o%co-tf^-^-r h-<-^-cfco 

N 1.85 

Na 0.78 

AI2O3 0.27 

Si02 7 3.8 

EZft 7 7.1 

Si0 2 /Al 2 03 4 6 5 

-Cfcofco 5 3 8t:-C3«PW«*L^:«^J|Xi»*f4a* 

^ri^-^ (4 0 /U) 2 1.7 

H2O (12 /V) 16.0 

a-9>r h-<— ? <dts\s? rm*7 -cfr-otto 
[0049] mmm 8 

UK &v^i 3 8tt4 0B*Wa>ttT*£ft{fc£*fc o zk 
t5feLfc^j«*tt. Xj&##fKJ:3£ x ^i«10 0% 

N 1.86 

Na 0.82 

A1 2 0 3 0.2 3 

Si0 2 71.3 

R» 7 2.5 

Si0 2 /Al 2 03 5 2 7 

-Cfcotfr. 5 3 8rT3#IB««Ufcll©JRit«f±«* 

n^^rf-> (4 0 /U) 18.9 
H2O (12 h— /u) 14.6 
^ffi^ (m 2 /g) 5 2 7 

[0 0 5 0] H^^J 9 

0 . 5 6»^R«<5D«iBSic«ffli-5*«^«:*16W6 

L4^e>^ ^m-ei 6^> #c^~ei 3 sr-ei 43^ 

N 2.0 
Na 1.6 
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(9) 



ftm^S - 2 0 1 7 2 2 
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Al2 03(ppm) 13 9 0 

Si0 2 7 7.7 

Si02/Al20 3 9 5 0 

[0 0 5 1] MMW l 0 

Si0 2 /Al 2 0 3 = 3 8/l©^-feft9>f h 1 . 1 3 
«-e*>ofe. S-g-«tt 0 Sltl 6 WW. ^^13 8 10 

h t Z SM- 1 2©S-&*-C*>5i»«fStt^io 

[0052] mmm 1 1 

w<Z>Hi60iJti\ TEABri:TEAOH^#|^ 

fiT$**w^36S-e#-5 0 NaOH50%^l«, 
TE AOH4 0%»ttl 5.2^^TEABr5 0 %*g 

e a i 7 . 4g&, kv^-etta^y * 1 1 . e^t^<—^m 

^(Si0 2 / / Al 2 03= 1 1 8/1) 1. 2 AtrSAlb 20 

0.31 
0.32 
5 . 6 
0.07 
*!7— • — • If* • 
FCC)) 

kv ^s»fK*»»t*(c c R) (11%) 

KV 4 0t 
KV 1 0 0TC 



OH/Si0 2 = 

Ri+R 2 /Si02 = 

H 2 0/Si0 2 = 

Na/SiOz = 



TE A/S102 = 0.67 
R1/R1+R2 = 0.75 
»-fr««T0l#Uft*6. Sfltl6lWB, ^^13 2 

1 0 0 h-?3bZkfrVf£tlti 0 

N 1.65 

Na 0.97 

AI2O3 0.2 2 

Si0 2 7 4.4 

Si0 2 /Al2 0 3 5 7 5 

-cfco^o 5 3 sr-eaWBMSdiLfcloiRiMBttll 
%-t\ 

a^^fih> (4 0 yu) 2 1.1 

H2O (12 h — M 6 . 9 

StffiWG^/g) 6 4 5 

[0 0 5 3] HIM 1 2 

^^^^L^^ic 5 t6^4ic^^^i-^SrW 
i"5iM7— • • • ^--</W(Sour Heavy Gas 

Oii)<0»te#»fc:ov*-c\ tt*©^^^ h-^-^tt 
Lfc Q 

[0 0 5 4] 
1^4] 



9 0 (3 2) 
0.54 
N/A !7^/^^S 
8.50 



>&C FCC)) 


17 0.5 




8 . 7 


(11%) 


87.1 


*X (11%) 


12.1 


ttl* (11%) 


2 . 4 


IX (11%) 


0.41 


^tt^X(ppm) 


3 8 2 


^ 5/ ^/l^(ppm) 


0 . 3 


A Cpp«) 


0 . 4 


(ppm) 


0 . 3 


IB (ppm) 


2 0 


-r h y ^A(ppm) 


1 . 3 



[0055] &>T<D»m&itiBt<Ditit>tzvs.m bfc G 
mmA 

^-*mmc, mmm^mmfc (fco ito^b^ 
s £»g tc aajw- a m a> & » * * o ^ miR r e y si 

[0 0 5 6] m&B 

T ?Aij*a-C*©ll%0<k*«|lrilS:tt5 so 



C 9.8 
N 3.2 
Na 0.05 
AI2O3 3.7 

Si02 7 0.5 
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#§l¥5- 2 0 1 7 2 2 
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Rft 7 5.4 

S1O2/AI2O3 3 2 

S1O2-AI2O3 (9 3/7) 6 5%/^U-3 5%^) 

^^nrc^^r^^^^A-eg^Lr^b^o mm 

OpsigT^U 5% x ^5 5%CT, 7 9 0t 
(1 4 5 0° F)tl 0«FWzkSS«-eK»tt^Lfeo *#<b 
nfc*KS:REYl1?*^ h0ftMRA£K2n««3:K 

[0 0 5 71 »mc 

mm A , B . C , DAl/EC0HS«E»*tt«B 





A 


B 


C 


C 


C 


D 


D 


E 




65 


65 


65 


65 


65 


65 


65 


65 




4.7 


4.6 


4.4 


4.8 


4.4 


4.1 


4.2 


5.1 


ci-c 3 (sa%) 


7.6 


8.3 


8.9 


9.7 


10.0 


8.7 


9.1 


8.1 


C4 (M*%) 


7.9 


8.2 


10.2 


9.4 


10.0 


8.3 


8.6 


8.2 


C5*# y y > 


42.1 


40.9 


38.4 


38.2 


37.7 


41.0 


40.4 


41.0 


HFO+ LFO(ii%) 


37.6 


37.6 


37.8 


37.6 


37.8 


37.9 


37.7 


37.6 


LFO 


29.1 


28.1 


28.8 


28.7 


29.0 


28.1 


28.2 


28.7 


H F O (11%) 


8.5 


9.5 


9.0 


8.9 


8.8 


9.8 


9.5 


8.9 




















(RON) 


91.0 


92.0 


93.1 


92.2 


92.6 


92.0 


92.1 


91.7 


c 5 ^yyy(gt%) 


50.7 


49.4 


46.1 


45.8 


45.0 


49.5 


48.9 


49.2 


C4=+C3 = + iC4 (^fi%) 


18.0 


19.1 


23.5 


22.5 


24.8 


20.4 


21.3 


17.8 


RON 




1.0 


2.1 


1.9 


1.6 


1.0 


1. 1 


0.7 






1.3 


4.6 


4.9 


5.7 


1.2 


1.8 




C4=+C3 = + iC4 (^4%) 


1.1 


5.5 


4.5 


6.8 


2.4 


3.3 






0.3 


0.7 


0.6 


0.5 


0.3 


0.4 


0.7 


-Cs + tfy y y/RON 




1.3 


2.2 


2.6 


3.6 


1.2 


1.6 




c4=+c 3 =+iC4 <Mm%)/n 




















0.4 


1.8 


1.5 


2.3 


0.8 


1.1 





[0059] «5-?«ftLfcfflfi«*wu MiKA* Bid * >fa (v >-ffi/m&%) fa±<Dm&& 

jt^T, mmc^c3Rx^cA^tuy >(>Rxf±-CA<D± 3swtt (-c 5 y y >/ y -v— * > 

js&«mdu *??>ffi<Dfa±*^-f- t^itv^ 40 ffi) &mmc x "o hM\<\ v ^ternvfcu^yj b<<- 
5o mtezw&gttmmmm£&9&&&+zt&'f'm *mmon. mmB\cmm-z>m$im-c$+tfy»>>/ 
snaa*. tm&&&^&&te&w\&g:it y-?— *>m) *r^-*\ ua>u yy^i^t 

[0060] y >&mi,itii*9>{ h^<—?-?3bzmm ti^cs/c^u^ z/<ommMti<nn$\WLffi\z.mmh 

DttL*??>$imm'j>i'. t^ttfficint^ » *s 0 mmB&xTfmmEtf*?* 



-r b*<-*mm&REYmmm<nmmA\£m}Mm&3m 

W h^^M^rR E YMM(OMAICttSS 1 I 
Lfc. r^£ftfe«tE£-r* 0 &J£A,B,C. 

£5 15t (9 6 0° F) <Z>@£«tI&J*= (FFB) 

[0 0 5 8] 
[^5] 



19 



(11) 



#H¥5-2 0 17 2 2 

20 



(72)^^# v^a -t? y > • r> • ^ y>\s?s*<— 

262# 



(72)^^# • r>y~- • /n— h 

— xif/K -?uri/ h • K60# 

50# 



